The main goal of this note is to determine the asymptotic behavior of the choice number of random bipartite graphs. Formally, the random bipartite graph G7 m9 n9 p@ is the probability space whose points are bipartite graphs on a fixed set of m a n labeled vertices, partitioned into two color classes A and B of cardinalities 1 a o7 1@ g @ l og 2 d for all values of p7 n@ . We do not make here any serious attempt to optimize the error terms in Theorem 1.1, our main task is to find an asymptotic formula for the main term.
The rest of the paper is organized as follows. In the next section we present some properties of the edge distribution in random bipartite graphs required for the subsequent proofs. The proof of the lower bound is given in Section 3. Section 4 is devoted to the proof of the upper bound. Section 5, the final section of the paper, contains several concluding remarks and a discussion of relevant open problems.
Throughout the paper, all logarithms are in base 2. As mentioned above we denote by d np the expected vertex degree in G7 n9 n9 p@ and assume, whenever needed, d (and hence also n) is sufficiently large. We omit routinely floor and ceiling signs whenever these are not crucial to simplify the presentation.
Preliminaries
In this section we prove two technical propositions about the edge distribution in bipartite random graphs. As shown in the next two sections, these propositions are essentially the only properties of random bipartite graphs that are needed to prove our result. 
, thus, showing that the last sum tends to 0 as d tends to infinity.
Proof of the Lower Bound
To prove the lower bound of Theorem 1.1, we argue deterministically that every bipartite graph G and choosability questions for bipartite graphs has been exposed already in the original paper of Erdös, Rubin and Taylor [5] . As shown by Erdös [4] , t
It is easy to see that k 
H
A is poor is at most
l og log d@
The same argument shows that, for every b H B, the probability that B is poor is less than 1e | 7 2 d@ . We conclude that with positive probability, We claim that we can find a proper coloring f by starting from choosing colors for vertices of T , and then by using colors from S A to color vertices from A T and colors from S B to color those from B T . According to Proposition 2.2, the spanned subgraph G T has a vertex of degree at most 2ε 1 in each of its subgraphs. This shows that G T is 2ε 1 -degenerate and thus 7 2 ε 1 a 1@ -choosable (see, e.g., [2] for a discussion of the connection between degeneracy and choosability and for a very simple proof of the above statement). Thus, we can use the original lists of colors 
Concluding Remarks
The proof in Section 3 shows that any bipartite graph with sufficiently strong expansion properties has a large choice number. More precisely, if G is a bipartite graph with n vertices in each of its two color classes A and B, and there is at least one edge between any subset of cardinality ne x of A and any subset of cardinality ne x of B, then the choice number of G is at least 2 x, where the o7 1@ -term tends to 0 as x tends to infinity. By the known relation between the eigenvalues of the adjacency matrix of a graph and its expansion properties this implies that the choice number of any d-regular bipartite graph G in which the absolute value of every eigenvalue besides the largest and the smallest is at most λ, satisfies ch7 G@
This is because, in each such graph, there is an edge between any two subsets of the two color classes provided each subset is of cardinality at least nλe d. , where the o7 1@ term tends to 0 as np tends to infinity. The proof is similar to the one given here for the case r 6 2. We omit the details. We note that the choice number of the complete r-partite graph with n vertices in each color class is Θ7 r log n@ for all n and r, as proved in [1] , and the choice number of the usual random graph G7 n9 p7 n@ b @ is almost surely Θ7 np7 n@ g e In [2] , it is proved that the choice number of any graph with average degree at least d is at least Ω7 log de log log d@ . It seems plausible that the log log d term can be omitted, but at the moment this remains open. If true, this would, of course, be tight up to a constant factor (since, for example, ch7
It is not difficult to prove that the choice number of any bipartite graph with maximum degree d is at most O7 de log d@ , but we believe that the following much stronger result holds.
Conjecture 5.1. The choice number of any bipartite graph with maximum degree d is at most O7 log d@ .
As far as we know it is even possible that the choice number of each such graph is at most 
